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B ovine pericardium has a long and checkered lfis- tory as a leaflet material for bioprosthetic heart 
valves 1(Fig 1). Early mechanical failures in first-gen- 
eration pericardial valves emanated from deficiencies 
of design and manufacture ather titan from the intrin- 
sic properties of bovine pericardium itself. 2 With ap- 
propriate changes in tissue preservation and stent de- 
sign, pericardial valves currently manifest durability 
equivalent to and perhaps exceeding that of porcine 
xcnografts. 3 Although preservation methods account 
for some differences in tile durability of bioprostheses, 
accelerated fatigue tests show the valve stent to be the 
major factor determining stress on the leaflet nmteriaP 
(Fig 2). 
The stentless pericardial valve (Sorin, Italy) has 
been available for more than 10 years and provides 
arguably the best hemodynamic performance of any 
valve replacement device, including the aortic ho- 
mograft 5 (Fig 3). This is because the stentless pericar- 
dial valve is very thin-walled and malleable. However, 
the high tissue flexibility increases the risk of problems 
stemming from imprecise surgical teclmiqne. Imperfect 
commisural li~mlent or size discrelmncy between the 
native annulus and sinotubular junction can cause aor- 
tic regurgitation. Nonetheless, an accurate implant is 
functionally equivalent o a nornml human aortic 
valve. We have previously analyzed our learning curve 
for this prosthesis in an attempt o refine tile implant 
procedure and provide the anticipated result even in a 
disadvantageous aortic root. 6 
Tlle Sorin stentless pericardial valve is constructed 
from two separate sheets of glutaraldehyde-treated bo- 
vine pericardium (Fig. 4). A new anticalcification pro- 
cess is currently used in the preparation. The external 
cylinder is trimmed at the inflow to provide a three-ram 
rim of pericardimn (<one mm thick) beneath the peri- 
cardial cusps, to accommodate the inflow suture line. 
Fabric reinforcement is not required, because the peri- 
cardium provides appropriate mechanical suture-hold- 
ing strength. The external cylinder extends above the 
pcricardial cusps on the outflow side, where it is scal- 
loped to match the shape of the commisure, The exter- 
nal cylinder is trimmed at Surgery so as not to encroach 
on the native sinuses of Valsalva. The resuhing pros- 
thesis is thin and pliable, allowing inversion at the 
annulus as was at one time undertaken (inadvisably) 
~ith an aortic homograft. The versatility of the con- 
struction process allows a range of implant sizes from 
15 to 29 ram. We have used this prosthesis by subcoro- 
nary implantation i 150 cases anti also for puhnonary 
valve replacement anti aortic root replacement (by su- 
turing the valve into a Dacron graft). Besides providing 
superlative hemodynamics, the valve is also user 
friendly. 
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1 Tile Ioneseu-Shiley pericardial valve fi'om 1976. 
2 Perieardial prosthesis; earl)" failure through tearing of the 
l)erieardium from tile stent. 
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3 Tile Sorin stcntlcss pcricardial valve. 
4 Tile stentless pcricardial valve assembly with tile cusps 
cut back to demonstrate ile double layer. The shal, cd inter- 
nal pcricardial membrane is joined to an external flat mem- 
brane with a stress-relieving cross-stitch pattern. 
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SURGICAL TECHNIQUE 
? 
C" 
5 A transverse aortotomy is mandatory to preserve the normal anatomic structure of 
the root. We be~n by defining tile site of transverse aortotomy before applying the 
cross-clamp. Tiffs should be at least one cm above the right coronary ostium and about 
one-half cm above the sinoubular junction. We usually use a two-thirds transection, 
leaving the aorta above the left coronary sinus intact, but for difficult aortic morphologT, 
including extensive calcification or poststenotic dilatation, we completely transect the 
aorta. Complete transection facilitates patial orientation of the prosthesis and suturing of 
the inflow and outflow. 
It is important o completely excise the native valve and decalcify the annulus, because 
residual excrescences of calcimn may distort the compliant pericardium. Calcific plaques 
within tile aortic sinuses may be removed if they lie in the path of the suture line. Tlfinning of 
tile aortic wall is compensated for by the tough pericardial cover. Appropriate sizing is 
important, as it is for other stentless valves. We tend to oversize by two mm at the annulus. For 
instance, if a 23-mm sizer fits just within the annulus, then we choose a 25-ram valve. We then 
use the 25-ram sizer to define any size discrepancy between the anntdus and the sinotulmlar 
junction. If  there is a discrepancy of more than 15%, then we elect to reduce the diameter of 
the sinotul~ular junction by performing wedge resection. Tiffs is done by cutting a narrow slice 
of aorta out of the noneoronary sinus and reconstructing tile incision with an overlap to create 
a wedgeplasty. Tiffs simple and expedient maneuver has eliminated central aortic regurgitation 
detected on eehoeardio~aphy in some patients with poststenotic dilatation at the beginning of 
our  series.  
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6 We use evenly spaced simple interrupted sutures of 2/0 Tycron for 
tlle valve inflow. The floppy valve is held on all atraumatic ventricular 
septal defect patch-holding forcep while tlle sutures are passed through 
the pericardial inflow about one and one-half mm from the edge. 
During placement of the inflow suture line, tile selected valve is washed 
to remove glutaraldehyde (no longer required with tlle new preserva- 
tion technique). It is important that the inflow sutures (about five per 
cusp) remain in an horizontal plane. The first sutures are placed at 
each commissure, with the needle passing through the base of the 
eommissnral triangle. By mid-cusp, the sutures pass symmetrically 
through the annulus. 
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7" This ol)erative 1)hotograph shows tile stentless I)ericardial valve with the inflow 
sutures al)l)lied two mm from the edge. 
8 Careful orientation is required so that the native coronary ostia 
arc accomnlodated between the commissural pillars. It is important o 
ensure even spacing of tile sutures in the pericardium, because crowding 
call easily cause distortion and affect the symmetry of the pericardial 
cusps. We run the prosthesis down into the annulus and invert the 
pericardium into the left ventricular outflow tract before tying the su- 
tures. It is important o ensure that tile valve is evenly inverted and that a 
tongue of l)erieardial commissure is not fohled back into the inflow sutures. 
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9 When tile sutures are tied, tile prosthesis is evertcd and excludes 
the suture knots h'om the bloodstream. The valve commissures are 
positioned and suspended by stay sutures at all aplwopriate site h-ore 
tile transverse aortotomy. These are left untied until perfect alignment 
is achieved as the outflow suture progresses. The height of the peri- 
cardium is trimmed beneath the right and left coronary ostia. (Some 
surgeons prefer to carry this out before the valve is secured in the 
annulus.) 
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] [O  Tile outflow suture line of continuous 4/0 polypro- 
pylenc is made beginning opposite tile surgeon at the com- 
missural pillar between the left and right coronary sinuses. 
The suture is first taken beneath tile right coronary ostium 
using tangential bites and then through the noucoronary 
sinus by passing the needle backwards and forwards through 
the aortic wall. The commissural guide sutures are cut as the 
outflow suture line proceeds, to facilitate the process. The 
second limb of the outflow suture is brought beneath the left 
coronary ostium to meet the first suture at the apex of the 
commissure between the leftcoronary and noncoronary si- 
nuses. On completion of the iml,lant, the morpllology and 
coaptation of the valve cusps are inspected along with access 
to the coronary ostia. 
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][ l The aorta is then closed ~ith a continuous uture of 
4/0 polypropylene, with care taken to not distort the root 
anatomy or injure the pericardial valve. Tile aortic cross- 
clamp is released, and the deairing process is undertaken- 
carefully before cardiopuhnonary b pass is discontinued. 
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12 Transoesophageal chocardiography is used to check tile intregity of tile valve 
and tile deairing process. Ilere, a 25-ram valve was implanted into a small aortic root, 
providing nonturbulent flow and a mean transvalvular gradient of only 6 mmIIg. 
For aortic root replaeement, an appropriately sized perieardial cylinder is sewn 
into an impervious Dacron graft. Preoperatively, the size of the Dacron tube and 
perieardial prosthesis ean be determined by eehoeardiography and the eomposite 
graft prepared so as to nfinimize myocardial isehemie time during the implant. The 
composite graft is orientated to accommodate he native coronary ostia in relation to 
the perieardial eonnnissural pillars. The inflow suture line is performed to the 
perieardial-lined Dacron. The left coronary ostium is then implanted, followed by the 
distal suture line. Finally, the right coronary ostium is reimplanted into an apl)ro- 
priate site on the Dacron tube. This procedure provides a usefid ahernative for 
elderly 1)atients with root aneurysm anti for younger patients in whom anticoagulants 
are contraindicated. 
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13 o. tile rare occasion when puhnonary valve replacement is required, tile 
stentless pericardial valve can be inserted within tile native puhnonary artery. ~re 
have used this approach for lmlmonary valve endocarditis. If the manufacturers 
wouhl provide this valve with an intact (as opposed to a scalloped) cylinder, then tile 
stentless perieardial valve would be an excellent device for puhnonary root replace- 
merit during tile Ross procedure. 
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C OnllllelllS 
This is probably the most user-friendly, of the stentless 
bioprostheses once the implant principles are under- 
stood. Our own (not randomized) data show marginally 
better early hemodynamics in the pericardial versus 
porcine stentless valve (Table 1), althougll by six 
months the two are virtually indistinguishable. 7 Post- 
operative chocardiography shows excellent flow clmr- 
acteristics without turbulence in the root and very low 
gradients. Because of tlfis, the valve gradient has no 
propensity to reduce with time. Anecdotal data from 
Italian centers tlmt used the prosthesis 10 years ago 
suggest good long-term durability and fimction. 5 We 
lmve reoperated on two patients, one for late endocar- 
ditis and the other for acute type A dissection 18 
months after implantation. Tiffs second valve was con- 
served and was well healed into the aortic root [Figs. 14 
(A), (n) and (C)]. 
The thin-walled pericardium scalloped in all three 
aortic sinuses has no adverse influence on the dynanfics 
of the native aortic root (Table 1), nor is it subject to 
tile stresses imposed by a rigid frame. Tile thin wall 
contributes to the superlative baemodynamics, but in 
turn may predispose to central aortic regurgitation if 
the sinotubular junction is dilated or if conmfissural 
alignment is innacurate. In our own series, we elinfi- 
nated the propensity for aortic regurgitation within the 
first 20 implants by slightly oversizing the valve at the 
annulus and tailoring a mismatched sinotubular junc- 
tion. With this approach, the generous coaptation of 
the pericardial cusps ensures valve competence. 
The valve is particularly suitable for patients with 
endocarditis because of the absence of cloth and be- 
cause pericardium appears to be resistant o infection 
when used to reconstruct the aortic or mitral annulus 
in the presence of extensive root abscess. We lmve 
already used the valve for puhnonary valve replace- 
ment in infective endocarditis. Our continuing experi- 
ence with this prosthesis i very encouraging. If current 
trends in aortic prosthetic valve use continues, progres- 
sive replacement of stented by stentless pericardial 
valves is a lo~cal approach. 
Table l. 
Comparison of Hcmodynanfic Performance of Stentless Aortic Valves at Discharge (Mean + SD) 
Variable 
Porcine Pericardial 
Valve Valve P 
(n = 80) (n = 89) Value 
LVOT diameter (mm) 
LVOT peak flow velocity (cm/s) 
LVOT time velocity integral (cm) 
AV peak flow velocity (cm/s) 
AV time velocity integral (cm) 
AV systolic flow duration (ms) 
AV mean systolic flow rate (mL/s) 
AV peak pressure gradient (ram Hg) 
AV mean pressure gradient (mm Hg) 
AV effective orifice area (cm 2) 
Systolic increase in aortic sinus diameter (%) 
Systolic increase in ascending root diameter (%) 
20.3 --+ 2.6 20.4 _ 3.0 .908 
130 --- 25 118 - 24 .001 
20.8 -+ 4.8 19.2 _ 4.4 .025 
218 --- 45 196 - 49 .003 
34.1 -+ 8.1 32.7 _ 9.0 .284 
233 --- 36 242 +- 39 .095 
297 -+ 97 263 _+ 83 .015 
12.8 --. 7.6 10.6 -+ 6.8 .046 
6.5 - 3.8 5.8 - 3.6 .212 
2.10 • 0.83 2.07 --- 0.91 .841 
4.9 -.+ 4.2 7.7 --- .57 .001 
1.8 • 2.7 2.3 • 3.3 .352 
Reprinted with permission from the Society of Thoracic Surgeons (Ann Thorac Surg 2001; 71: $311-$314)J 
Abbreviations: LVOT, left ventricular outflow tract; AV, aortic valve. 
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14 (A) A stentless pericardial aortic valve in a patient who sustained type A 
dissection 18 months after implantation. Tile prosthesis was in excellent condition 
with a transvalvular gradient <5 mmHg. 
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14  (Continued) (B) The ascending aorta replaced with a Dacron graft, preserving 
the pericardial prosthesis. (C) Tile final repair. 
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